Introduction. Fetomaternal hemorrhage (FMH) is a transfusion of fetal blood into the maternal circulation. A volume of transfused fetal blood required to cause severe, life-threatening fetal anemia, is not clearly defined. Some authors suggest volumes of 80 mL and 150 mL as a threshold which defines massive FMH. Therefore, a rate of massive FMH is 1 : 1,000 and 1 : 5,000 births, respectively. Fetal and neonatal anemia is one of the most serious complications of the FMH. Clinical manifestations of FMH are nonspecific, and mostly it presented as reduced fetal movements and changes in cardiotocography (CTG). The standard for diagnosing FMH is Kleihaurer-Betke test. Case report. A 34-year-old gravida (G) 1, para (P) 1 was hospitalized due to uterine contractions at 39 weeks of gestation. CTG monitoring revealed sinusoidal fetal heart rate and clinical examination showed complete cervical dilatation. Immediately after admission, the women delivered vaginally. Apgar scores were 1 and 2 at the first and fifth minute, respectively. Immediately baby was intubated and mechanical ventilation started. Initial analysis revealed pronounced acidosis and severe anemia. The patient received intravenous fluid therapy with sodium-bicarbonate as well as red cell transfusion. With all measures, the condition of the baby improved with normalization of hemoglobin level and blood pH. Kleihaurer-Betke test revealed the presence of fetal red cells in maternal circulation, equivalent to 531 mL blood loss. The level of maternal fetal hemoglobin (HbF) and elevated alpha fetoprotein also confirmed the diagnosis of massive FMH. Conclusion. For the successful diagnosis and management of FMH direct communication between the obstetrician and the pediatrician is necessary as presented in this report.
Introduction
Fetomaternal hemorrhage (FMH) is a transfusion of fetal blood into the maternal circulation. It is well-known that placenta enables communication between mother and fetus in both directions, but in almost all pregnancies a small amount of fetal blood enters into the maternal circulation. Normal volume of fetal blood detected in maternal circulation is under the 0.1 mL 1 . A volume of fetal blood that requires to be transfused into the maternal circulation and that causes severe, life-threatening anemia in a fetus, i.e. newborn, is not clearly defined. Therefore, various criteria are used to define massive FMH. Many authors suggest volumes of 80 mL and 150 mL as a threshold to define massive FMH, which is estimated to occur in 1 in 1,000 and 1 in 5,000 deliveries, respectively 2 . Etiology is idiopathic, but some conditions may predispose to FMH like some obstetrical procedures, and placental abruption. Clinical presentation of FMH during pregnancy is nonspecific, mostly presented as reduced fetal movements and changes in cardiotocography (CTG) 3 . Diagnosis of FMH may be established by the Kleihauer-Betke test, the standard method for detection and quantification of fetal blood in the maternal circulation. A prompt and appropriate treatment increases the survival rate, while a long-term prognosis is uncertain.
In this report, we presented a case of massive FMH in term pregnancy, resulted in severe neonatal anemia and asphyxia and confirmed by Kleihauer-Betke (KB) test.
Case report
A 34-years-old gravida (G) 1, para (P) 1 was hospitalized due to uterine contractions at 39 weeks of gestation. Pregnancy was uneventful until two days before delivery, when the patient noticed diminished fetal movements, general weakness with mild fever and discrete joint pains. The patient was admitted to the hospital isolation unit with the diagnosis of viral upper respiratory tract infection. The patient did not suffer from any chronic illness, and never had surgical procedures. CTG monitoring revealed sinusoidal fetal heart rate ( Figure 1 ) and clinical examination showed intact membranes and complete cervical dilatation with the head in occipital anterior presentation with a small fontanel at +1 cm in relation to the interspinal line. After amniotomy, amniotic fluid was clear and immediately after admission the women delivered vaginally a female newborn weighted 2,900 g. Apgar scores were 1 and 2 at the first and fifth minute, respectively. The infant was very pale, flaccid, without respiratory effort, bradycardic heart rate 40 beats per minute (bpm). Resuscitation started immediately, the baby was intubated and mechanical ventilation started. Initial blood gas analysis revealed pronounced acidosis with pH 6.8, pO 2 5.3 kPa, pCO 2 7.7 kPa, lactate level of 19.4 mmol/L and nonmeasureable base deficit. Complete blood count analysis showed severe anemia with the hemoglobin level of 5.7 g/dL, red blood cell number 1.47  10 6 /mm 3 , hematocrit 16% and marked reticulocytosis of 17.4%. The infant and the mother had the same blood O group, Rh-negative, and negative Coombs test. There were no signs of hydrops and hyperbilirubinemia. Intravenous fluid therapy with sodiumbicarbonate started as well as empirical antibiotic therapy (ampicillin and amikacin). On the first hospital day, the patient received two packed red cell transfusion. The infant received the third packed red cell transfusion on the second day of hospitalization. Sepsis screen was normal, as well as ultrasonography of the brain and the abdomen. With all these measures, the condition of the baby improved with normalization of the level of hemoglobin and blood pH. Mechanical ventilation was stopped on the third day of hospitalization. Electroencefalography showed normal activity, without specific changes. The infant was discharge from hospital on the 9th day in good general condition. Considering that hemolytic disease of the newborn and other most common causes of neonatal anemia were excluded, Kleihaurer-Betke test was performed due to suspicion of FMH. This analysis revealed the presence of fetal red cells in maternal circulation, equivalent to 531 mL blood loss. The level of maternal fetal hemoglobin (HbF) was 4.85% (normal less than 2%), and elevated alpha fetoprotein 4,214 IJ/ml also confirmed the diagnosis of massive FMH.
Discussion
Fetomaternal hemorrhage is still a poorly understood condition which can result in severe fetal anemia leading to life-threatening newborn illness with high mortality and significant morbidity 4 . There are different standpoints regar- ding the volume of transfused fetal blood which defines massive FMH. Most frequently it is 80 mL and 150 mL of fetal blood in the maternal circulation, estimated to occur with the incidence of 1 : 1,000 to 1 : 5,000 deliveries, respectively 2, 5 . The volume of transfused blood is not the only factor influencing fetal or newborn clinical condition. Numerous factors can contribute to final outcome and long-term prognosis. The most significant among them are chronicity, gestational age, blood group compatibility and possible abdominal trauma. Animal studies revealed that the loss of 30% of total fetal blood volume is better tolerated if it happens within two hours than within 10 minutes 6 . Some authors report no statistically significant difference in long-term outcomes regardless if hemoglobin is higher or less than 60 g/L as well as the volume of transfused fetal blood into maternal circulation is more or less than 200 mL 7 . The chronicity of transfusion process could be the explanation of this finding. Chronic forms of FMH have more benign course than acute, even though the volume of transfused blood is higher, while poor prognosis is expected in acute blood loss. Considering gestational age, preterm infants have a higher risk for adverse outcome 8 . The main reason for this is certainly low adaptation capability to stress in preterm infants caused by FMH. In the context of ABO incompatibility, the maternal coagulation system can be activated which limits hemorrhage. However, if mother and fetus are ABO compatible, there is less possibility that coagulation system would be activated, so more massive FMH could be expected 7 . In the presented case, maternal and fetal blood types were compatible, actually they were both blood type O, Rh-negative, and Coombs test was negative, which according to previous assumption resulted in massive FMH. Other factors associated with FMH are placental abruption, umbilical cord anomalies, amniocentesis and some obstetrical procedures (external cephalic version, manual removal of the placenta) 8 . The clinical presentation of FMH is nonspecific and the literature reports that the most frequent symptoms are reduced or absent fetal movements which were present in the presented case, too 3 . CTG ranges from a sinusoid type over reduced variability with or without later decelerations 9 . The sinusoidal type of the CTG monitoring is typical for fetal anemia or acidosis, and the criteria required for the diagnosis were established by Modanlou and Freeman 10 . Some authors classify sinusoidal type of CTG into three subtypes depending on the oscillation amplitude: minor with the amplitude of 5 to 15 bpm, intermediate with amplitude 16-24 bpm and major with the ampilitude 25 or more bpm, in order to quantify fetal risk 11, 12 . In this case, CTG revealed sinusoidal type with slightly higher oscillation amplitudes of 25 bpm, referring to higher risk of adverse fetal outcome. In cases of massive FMH, transfusion reactions presented as nausea, fever, shiver etc. were described 13, 14 . In our case, the mother was admitted to the hospital isolation unit according to suspicion of viral infection presented with general weakness, mild fever and discrete joint pains, which also correspond to transfusion reaction.
The prenatal diagnostic of FMH is difficult and unreliable, and in most cases occurs in previously normal pregnancies 14 . Mari et al. 15 reported that both mild and severe fetal anemia could be diagnosed by Doppler ultrasound, i.e. by evaluating blood flow velocity through middle cerebral artery (MCA). When fetal anemia occurs, cardiac output and blood velocity increase which can be established by measuring blood flow velocity through MCA. There is an inverted correlation between fatal anemia and the highest flow velocity during systole (peak systolic velocity -PSV) through MCA. Doppler ultrasound evaluation of MCA-PSV is an effective non-invasive method for evaluation of fetal anemia which can be also helpful in making treatment decision: fetal transfusion or delivery, depending on gestational age. Cosmi et al. 16 show that measurement of MCA-PSV is useful in diagnosing fetal anemia caused by chronic fetomaternal hemorrhage. In cases of chronic FMH and sinusoidal fetal heart rate pattern MCA-PSV values greater than 1.5 multiples of the median were observed, while in cases of acute bleeding MCA-PSV were normal. Ultrasound examination can detect changes of biophysical profile manifested with reduction of fetal movements with adequate amount of amniotic fluid 17 . Treatment of choice in proven FMH is immediate delivery in term pregnancy or in a period when adequate maturity of a fetus can be expected. Cesarean section is a desirable mode of delivery, because fetoplacental circulation may be additionally compromised in vaginal delivery. However, in this case, the mother was admitted in the maternity with regular contractions in the expulsion stage with clinical finding refering to the possibility to finish vaginal labor soon. The most frequently applied test for detection of fetal blood in to the maternal circulation is KB test. The estimated volume of transfused fetal blood into maternal circulation was 531 mL in our case. Similar values of 410 mL and 710 mL were reported in other studies too 18, 19 . Such high values, higher than the total fetal blood volume, could be explained with chronic FMT. High reticulocytes count may support the diagnosis of chronic FMT as a sign of compensatory activation of fetal hematopoietic system.
We presented severe FMH in term pregnancy completed soon after admission in the maternity ward with vaginal delivery according to obstetrician finding. The immediately established diagnosis and appropriate and timely therapy resulted in stabilization of infant general condition and good recovery. The newborn was discharged on the day 5 of life without complications. Long-term outcome in such cases with severe acidosis and low hemoglobin level are difficult to predict. Some cases may result in poor outcome, especially if signs of damage were presented on the brain imaging 19 . Magnetic resonance of the brain and the outcome at the age of 6 mouths in the presented patient was normal despite massive FMH and severe anemia and asphyxia at birth.
Regarding the difficulties in the diagnosis of FMH more physician awareness of this condition is of crucial importance 20 .
Conclusion
For the successful diagnosis and management of FMH direct communication between the obstetrician and the pediatrician is necessary as presented in this report.
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